Focal mechanisms affect the pattern of the peak accelerations of the October 1, 1987 Whittier Narrows earthquake and its October 4 aftershock. The peak accelerations observed on 21 Strong Motion Instrumentation Program and 22 U.S. Geological Survey accelerograms correlate well with the ratio of shear wave amplitude computed from the thrust mechanism of the main shock and the strike-slip mechanism of the aftershock. This correlation means that seismic energy is radiated from the fault with close to the standard double-couple radiation pattern at the frequencies 3-6 Hz corresponding to the peak accelerations.
. The University of Southern California (USC) also retrieved data for these two earthquakes from about 80 strong motion stations; however, these data are not yet available. Soon, digitized main shock records from the U SC network will be available, but the aftershock records are not available in unprocessed form nor is there a schedule for digitizing them. The U SC data would fill a large gap in our coverage to the east of the hypocenters, so the conclusions of this paper can be tested against the USC data when it is processed and released. From the USC data, Trifunac [1988] has noted that the pattern of peak amplitudes of the main shock differs from the pattern for the aftershock and hypothesizes that this difference is due to the radiation pattern.
The peak horizontal accelerations for both the main shock and the October 4 aftershock for each station are given in Table 1 . The peak is estimated by computing the square root of the sum of the squares of the peaks from the published copies of the film records for the two horizontal components. This measure differs from that of Campbell [1981] , who used the mean of the two horizontal components, and Joynet and Boore [1981] , who used the larger of the two. The differences between these measures do not affect the conclusions of this paper. A more accurate measure of the peak accelerations would require digitized records and is not yet possible since no aftershock records have yet been digitized. These stations are a mixture of free-field, basement, and ground floor installations. Although basement records have been reported to show smaller peak accelerations than free-field records [Campbell, 1981] , the difference is small and will not affect the conclusions of this paper, which are drawn only from the ratios of the two events, not the absolute levels.
The peak accelerations from the main shock and the Shakal et al. [1987] . Large changes in peak amplitude occur over short distances. Such changes are not likely to result from radiation pattern, which varies smoothly over the focal sphere, but instead may be the variations in near-receiver focusing, reverberations, and receiver shear impedance that has been amply documented [see, e.g., Vidale and Helmberger, 1988]. These near-receiver effects should be minimized by the use of ratios.
Since the main shock and the aftershock have different focal mechanisms and occur in nearly the same place, as seen in Figure 1 , the near-receiver effects may be mostly canceled by considering only the ratio between the peak accelerations of the two events. The cancellation will not be perfect because the polarization of the seismic waves incident on each station differs between the two events, and the site response can depend on polarization. Cancellation of station effects by taking the ratio of a pair of events has been a standard tool in studying teleseismic body waves and long-period surface waves. 
DISCUSSION
The influence of focal mechanism on the observed peak acceleration is demonstrated in Figure 7 . The ratios of the observed peak accelerations correlate well with the ratios predicted by the focal mechanisms. The scatter seen in Figure 7 may be due to numerous causes. The polarization of the shear waves incident on a station will differ between the two events, and to the extent that the receiver amplification and path effects are functions of polarization, the observations will differ from the predictions. The source locations are assumed to be known, to be small, and to be at the same depth, but the main shock and aftershock are not point sources compared to the shear wavelength at 3-6 Hz, directivity has been shown to affect accelerations [Boatwright and Boore, 1982] , and the depth of the source of the peak accelerations is not precisely known. Scatter also arises from variation in the dominant frequency of the peak acceleration. Since the source spectra of the main shock and the aftershock probably differ, the variation in frequency will cause deviations from the predicted pattern. Above, I discarded the four worst cases where the main shock peak accelerations have frequencies markedly lower than the aftershock peak accelerations, but such frequency differences probably remain to some extent. If the peak acceleration is modulated by the focal mechanism, that is, nodes show very small accelerations, the points in Figure 7 should cluster about a straight line through the origin like line A. If the pattern from the focal mechanism were completely obscured, the points would cluster about the horizontal line B. Line A fits much better than line B.
The tendency is that at locations where a node in the radiation pattern is expected, the observed peak acceleration is less and conversely, in a lobe, the peak acceleration is higher. Line C, with a nonzero intercept but nearly constant slope where the predictions range from 0.5 to 1.5, is the shape of curve I would expect to observe. The nonzero intercept would reflect that some energy is observed where shear wave nodes are predicted, either from scattering of body waves by the geological structures over a solid angle wide enough to partially fill in the nodes or surface waves or P waves may fill in where S body waves are weak. Small-scale variation in the orientation of the fault plane or slip direction would also tend to obscure the nodes. The data do not require a significantly nonzero intercept.
The strength of the correlation means that these nodefilling mechanisms are weak. The correlation between S wave strength and peak accelerations means that surface waves are either generated near the receiver or do not influence peak accelerations. In the longer-period range 1-10 s, Vidale and Helmberger [1988] show that each basin generates new surface waves, so conversion of shear body waves to surface waves is probably common.
The S body waves are not scattered enough to obscure the nodes. Previous studies have not had the advantage of two events with different focal mechanisms in the same place consequently have failed to resolve the radiation pattern at the frequencies of the peak accelerations where receiver effects are also strong. Boatwright and Boore [1982] compare two events with a similar focal mechanism, which minimizes differences in motions due to distinct mechanisms, leaving differences that they attributed to directivity. Figures 5a and 5b , for sources placed at 10-km depth in the basin structure described in Table 2 , the thrust case is seen to have four nodes for rays that leave the source horizontally, which surface at a distance of 15 kin. The two lobes in the lower hemisphere contain rays that surface hundreds of kilometers from the source, outside the regions of strong motions. The two lobes in the upper hemisphere send rays that appear within 10 km of the epicenter. The strike-slip event also has four nodes for rays that leave the source almost horizontally. The lobes, however, are located such that they concentrate strong motions in the distance range 10-40 km. Depending on the range over which that strong motions are recorded, the thrust pattern could appear to be two patches of very strong shaking surrounded by an area of lesser shaking. The strike-slip case would show a more even distribution of strong and weak shaking. Within 10 km, the thrust event would produce stronger shaking. In the range 10-40 km, the strike-slip event would produce stronger shaking. A similar conclusion may be drawn from the average body wave radiation coefficients listed in Table 5 of Boore and Boatwright [1984] .
CONCLUSIONS
The focal mechanism modulates the level of peak accelerations in the 1987 Whittier Narrows earthquake and its October 4, 1987, aftershock. This observation precludes great variations in mechanism in the 3-6 Hz range, which corresponds to a 300-1000 m scale length on the fault plane. This also suggests that the energy contributing to the peaks in acceleration left the source region as direct S body waves. Scattering does not obscure the influence of earthquake focal mechanism at 3-6 Hz.
